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US PAT NO: 5,234,905 [IMAGE AVAILABLE] LI: 1 of 6 

TITLE: Soluble CD4 molecules modified to prolong circulating 



ABSTRACT: 

A method for extending soluble CD4 serum half-life in mammals is 
described. The method comprises modifying soluble CD4 glycosylation so as 
to inhibit clearance from serum. In a preferred embodiment, clearance by 
hepatocyte galactose receptors is inhibited by removal of soluble CD4 
terminal sialic residues followed by oxidation of exposed galactose 
residues. The modified soluble CD4 molecules are demonstrated to possess 
extended serum half-life. 

SUMMARY: 

BSUM(8) 

The use of soluble forms of **CD4** has been proposed for AIDS treatment 
or prophylaxis (See e.g., EP 0 385,909, published Sep. 5, 1990). Soluble 
forms of **CD4** are known to have a short half-life in circulation in 
relation to certain serum proteins. Because the in vivo plasma half-life 
of soluble **CD4** has been shown to be relatively short, various 
strategies have been employed to stabilize the protein against clearance. 
(See, e.g.,. . . 90/01035; and WO 90/05534). Conjugates have been 
prepared in which polyethylene glycol or other hydrophilic polymers are 
attached to the **CD4** either via amino acid free functional groups or 
via sugar moieties in the oligosaccharide side chains of the glycosylated 
soluble **CD4** protein. A second approach to stabilizing the **CD4** 
protein in circulation has been to produce ** fusion** proteins including 
a soluble **CD4** portion and a portion from a protein of long 
circulating half-life, such as an **immunoglobulin**. Such fusions 
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exhibited longer plasma half-lives in animal models than sCD4 without 
added domains. 

DATE ISSUED: Aug. 10, 1993 

DATE FILED: Feb. 22, 1991 

INVENTOR: J. Fred Kolhouse, Denver, CO 

John C. Deutsch, Denver, CO 
US-CL-CURRENT: 514/8; 530/350, 395, 402 
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TITLE: Immunoglobulin-binding polypeptides 

ABSTRACT: 

Polypeptides having a segment capable of binding to immunoglobulin heavy 
chain variable regions (V.sub.H) in an antigen independent manner have 
been described. These polypeptides can be used to form complexes with 
V.sub.M containing molecules for diagnostic purposes and to increase the 
affinity of the antibody for its antigen. Additionally, the polypeptides 
of the invention can be used to separate V.sub.H containing molecules 
from solution to form isolated V.sub.H or V.sub.H depleted compositions. 

DETDESC: 

DETD(13) 

In . . . polypeptide of the present invention has an amino acid 
residue sequence corresponding to a portion of the sequence of the 
**CD4** molecule, exhibits antigen-independent affinity for the V.sub.H 
region of **Ig** molecules, and is substantially, free from the ability 
to bind the human immunodeficiency virus. Methods for determining the 
ability of a **CD4** -related polypeptide to bind HIV are well known in 
the art and typically involve examining the ability of a polypeptide to 
inhibit HIV-induced cell **fusion** (syncytium formation). See, for 
example, Jameson, et al., Science. 240:1335-1338 (1988). (The references 
cited herein are hereby incorporated by reference.) 

DETDESC: 

DETD(31) 

Preferably, . . . and more preferably at least about 25, amino acid 
residues having a sequence that is heterologous to the sequence of 
**CD4**. A heterologous **CD4** amino acid residue sequence is a sequence 
that does not immunologically cross-react with **CD4**. In preferred 
embodiments, the second segment of a subject ** chimeric** polypeptide is 
comprised of a sequence of amino acid residues capable of binding the 
F.sub.C portion of an **Ig** molecule, i.e., is an F.sub.C -binding 
segment. 

DETDESC: 

DETD(36) 

The antigen-independent **Ig**-binding segments (i.e., the V.sub.H 
-binding and F.sub.C -binding segments) of a subject **chimeric** 



polypeptide can be either contiguous or adjacent to each other within the 

polypeptide chain. Where they are adjacent, the segments. . . 50 

residues, preferably about 15 to about 30 residues as are found in 

Protein A and Protein G. A subject **chimeric** polypeptide can contain a 

plurality of the same or different V.sub.H -binding and F.sub.C -binding 

segments. Where three or more of the **Ig** -binding segments are adjacent 

within a subject ** chimeric** polypeptide, the spacer segments can be the 

same or different. It is preferred that the amino acid residue sequence 

of. . . Protein G. A spacer segment can also be comprised of a 

sequence of residue corresponding to a portion of the **CD4** sequence 

that is contiguous to one of the V.sub.H -binding regions of **CD4** as 

described herein. 
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TITLE: Lymphocyte homing receptor/immunoglobulin fusion proteins 

ABSTRACT: 

Novel polypeptides are provided, together with methods for making and 
using them, and nucleic acids encoding them. These polypeptides are 
useful as cell surface adhesion molecules and ligands, and are useful in 
therapeutic or diagnostic compositions and methods. 

SUMMARY: 

BSUM(29) 

A particular multichain **fusion** of this sort is one in which the 
variable region of one ** immunoglobulin** chain has been substituted by 
the ligand binding region of a first receptor such as **CD4** while the 
variable region of another **immunoglobulin** chain has been substituted 
by a binding functionality of the LHR, both ** immunoglobulin** chains 
being associated with one another in substantially normal fashion. 

DETDESC: 

DETD(3) 

As used herein, the term "ligand binding partner" specifically excludes 
polymorphic and nonpolymorphic members of the ** immunoglobulin** gene 
superfamily, and proteins which are homologous thereto, such as class I 
and class II major histocompatibility antigens, immunoglobulins, T-cell 
receptor .alpha., .beta., .gamma, and .delta, chains, CD1, CD2, **CD4**, 
CD8, CD28, the .gamma., .delta, and .epsilon. chains of CD3, OX -2, Thy-1, 
the intercellular or neural cell adhesion molecules (I-CAM or N-CAM), 
lymphocyte function associated antigen-3 (LFA-3), neurocytoplasmic 
protein (NCP-3), poly-**Ig** receptor, myelin-associated glycoprotein 
(MAG), high affinity IgE receptor, the major glycoprotein of peripheral 



myelin (Po), platelet derived growth factor receptor, colony stimulating 

factor- 1 receptor, macrophage Fc receptor, Fc gamma receptors and 

carcinoembryonic antigen. Homologous to a member of the 

** immunoglobulin** gene superfamily, for the purposes of this exclusion 

only, means having the sequence of a member of the **immunoglobulin** 

gene superfamily or having a sequence therewithal which has substantially 

the same (or a greater degree of) amino acid sequence. . . homology to 

a known member of the superfamily as the specific examples given above 

have to the sequence of an **immunoglobulin** variable or constant 

domain. Note that this does not exclude embodiments in which a ligand 

binding partner ** fusion** is assembled into a mul timer with, in 

addition, a member or ** fusion** of a member of the ** immunoglobulin** 

gene superfamily. 

DATE ISSUED: Jul. 6, 1993 

DATE FILED: Dec. 16, 1991 

INVENTOR: Daniel J. Capon, San Mateo, CA 

Laurence A. Lasky, Sausalito, CA 
US-CL-CURRENT: 530/387.3; 435/69.7; 530/388.73 
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TITLE: CD-4/cy to toxic gene fusions 

ABSTRACT: 

A chimeric gene directing the synthesis of hybrid recombinant fusion 
protein in a suitable expression vector has been constructed. The fusion 
protein possesses the property of selective cytotoxicity against specific 
virus-infected cells. A CD4(178)-PE40 hybrid fusion protein has been made 
for selectively killing HIV-infected cells. 

DETDESC: 

DETD(12) 

A 0.70-kb EcoRI-Sall fragment containing the amino-terminal two 
**immunoglobulin**-like domains of **CD4** was excised from pCD4f and 
cloned into M13mpl8. The resulting recombinat phage, mp!8CD4TMl was 
propagated in a dut.sup.- ung.sup.- strain. . . site (CATATG) encoding 
histidine and methionine residues just after a codon encoding an alanine 
residue, the 178th amino acid of **CD4**. After second strand synthesis, 
the double -stranded DNA was transformed into a wild type strain, and a 
mutant clone mpl8CD4TM21 was selected by Ndel digestion. To obtain a 
final expression plasmid for a **fusion** protein more easily, an 
intermediate plasmid, pCD4PE40TMl was constructed as follows. A 1.23-kb 
fragment containing PE40 was excised from pVC8. . . digesting it with 
Xbal. The fragment was ligated with a 5.21-kb fragment of pCD4TMl (an 
expression plasmid for 372 amino-acid **CD4**); the fragment was obtained 
by digesting the plasmid with Sail, filling in the cohesive end with DNA 
polymerase I Klenow. . . and ligated with a 0.69-kb Ndel-EcoRI 
fragment of mpl8CD4TM21, yielding pCD4SPE40TMl. This plasmid is capable 
of expressing a 546 amino-acid **fusion** protein consisting of the first 
178 amino acids of **CD4** at the amino terminus, followed by histidine 
and methionine residues derived from the Ndel site used for joining the 
two. . . 
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DETDESC: 
DETD(39) 

II. . . . composed of an anti-gpl20 mouse monoclonal antibody 
chemically conjugated to protein toxin (ricin) has also been reported. 
However, the CD4(178)-PE40 ** fusion** protein of the present invention 
possesses numerous advantages over this immunotoxin: (a) In the case of 
the immunotoxin the antibody. . . contrast, CD4(178)-PE40 may be used 
against divergent strains of HIV-1 as well as against HIV-2, since all 
these viruses use **CD4** as the receptor. Because of this requirement 
for **CD4** receptor specificity, it is extremely unlikely that variants 
of HIV, resistant to **CD4**-toxin hybrid proteins, will arise, whereas 
variants which no longer bind type-specific monoclonal antibodies often 
arise, (b) The immunotoxin is produced. . . to control, thereby 
compromising the uniformity of the conjugate and also result in low 
yield. In contrast, the recombinant CD4(178)-PE40 **fusion** protein can 
be produced in large quantities in a bacterial expression system using 
standard procedures, (c) The mouse ** immunoglobulin** component of the 
immunotoxin is likely to be immunogenic in human subjects, thereby 
compromising its effectiveness. In contrast, with **CD4**-toxin 
** fusion** proteins, the targeting to gpl20-expressing cells is achieved 
by a fragment of human **CD4**, which is likely to be less immunogenic 
humans. 

DATE ISSUED: Apr. 27, 1993 

DATE FILED: Jul. 22, 1988 
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TITLE: Hybrid immunoglobulins 

ABSTRACT: 

Immunoglobulin fusion polypeptides are provided, together with methods 
for making and using them, and nucleic acids encoding them. These 
polypeptides are useful as cell surface adhesion molecules and ligands, 
and are useful in therapeutic or diagnostic compositions and methods. 

SUMMARY: 

BSUM(30) 

A particular multichain **fusion** of this sort is one in which the 
variable region of one ** immunoglobulin** chain has been substituted by 
the ligand binding region of a first receptor such as **CD4** while the 
variable region of another ** immunoglobulin** chain has been substituted 
by a binding functionality of the LHR, both **immunoglobulin** chains 
being associated with one another in substantially normal fashion. 
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DETDESC: 
DETD(3) 

As used herein, the term "ligand binding partner" specifically excludes 
polymorphic and nonpolymorphic members of the ** immunoglobulin** gene 
superfamily, and proteins which are homologous thereto, such as class I 
and class II major histocompatibility antigens, immunoglobulins, T-celi 
receptor .alpha., .beta., .gamma, and .delta, chains, CD1, CD2, **CD4**, 
CD8, CD28, the .gamma., .delta, and .epsilon. chains of CD3, OX-2, Thy-1, 
the intercellular or neural cell adhesion molecules (I-CAM or N-CAM), 
lymphocyte function associated antigen. 3 (LFA.3), neurocytoplasmic 
protein (NCP-3) poly-**Ig** receptor myelin-associated glycoprotein 
(MAG), high affinity IgE receptor, the major glycoprotein of peripheral, 
myelin (Po), platelet derived growth factor receptor, colony stimulating 
factor. 1 receptor, macrophage Fc receptor, Fc gamma receptors and 
carcinoembryonic antigen. Homologous to a member of the 
♦♦immunoglobulin** gene superfamily, for the purposes of this exclusion 
only, means having the sequence of a member of the ♦♦immunoglobulin** 
gene superfamily or having a sequence there within which has substantially 
the same (or a greater degree of) amino acid sequence. . . homology to 
a known member of the superfamily as the specific examples given above 
have to the sequence of an ♦♦immunoglobulin^ variable or constant 
domain. Note that this does not exclude embodiments in which a ligand 
binding partner ** fusion** is assembled into a multimer with, in 
addition, a member or **fusion** of a member of the **immunoglobulin*^ 
gene superfamily. 
DATE ISSUED: May 26, 1992 
DATE FILED: Nov. 22, 1989 
INVENTOR: Daniel J. Capon, San Mateo, CA 

Laurence A. Lasky, Sausalito, CA 
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TITLE: Alteration of ability of soluble CD4 fragments to bind HIV 

ABSTRACT: 

DNA encoding modified soluble human CD4 fragments whose ability to bind 
to the HIV gpl20 envelope protein is different from the ability of 
soluble human CD4 fragments; modified soluble human CD4 fragments having 
altered gpl20 binding ability, methods of making such fragments and 
methods of using such fragments. 

SUMMARY: 

BSUM(3) 

Human **CD4** is also the receptor for the gp!20 envelope glycoprotein 
of the human immunodeficiency virus (HIV) and is essential for virus 
entry into the host cell, and for membrane ♦♦fusion^, which both 
contribute to cell-to-cell transmission of the virus and to its 
cytopathic effects. Klatzmann, D., et al., Science, 225:. . . (1986); 
Sodroski, J., et al., Nature, 322: 470-474 (1986); Lifson, J., et al., 



Nature, 323: 725-728 (1986). Sequence analysis of **CD4** has suggested 
an evolutionary origin from a structure with four **immunoglobulin**- 
related domains. Clark, S., et al. Proc. Natl. Acad. Sci., 84: 1649-1653 
(1987); Littman, D. R., et al., Nature, 325: 453-455. . . 
DATE ISSUED: Apr. 28, 1992 
DATE FILED: Jul. 11, 1988 
INVENTOR: Ellis L. Reinherz, Lincoln, MA 
Linda K. Clayton, Jamaica Plain, MA 
US-CL-CURRENT: 536/23.72; 435/91.41, 91.5, 91.53, 172.3, 235.1; 935/1, 9, 
10, 11, 12, 65 
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5. 5,149,785, Sep. 22, 1992, Proteins which regulate gene expression of 
the interleukin-2 receptor and of human lymphotropic retroviruses; Harvey 
I. Cantor, et al., 530/350, 397; 930/25; 935/36 [IMAGE AVAILABLE] 

6. 5,126,433, Jun. 30, 1992, Soluble forms of the T cell surface protein 
**CD4**; Paul J. Maddon, et al., 530/395, 350, 380, 387.2, 387.9, 389.1 
[IMAGE AVAILABLE] 
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regulate gene expression of the interleukin-2 receptor and of human 



lymphotropic retroviruses; Harvey I. Cantor, et al., 435/69.1, 172.1, 
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US PAT NO: 5,126,433 [IMAGE AVAILABLE] L4: 6 of 8 

ABSTRACT: 

A single -stranded nucleic acid molecule which encodes an amino acid 
sequence comprising at least a portion of a T4 glycoprotein is provided. 
Additionally, amino acid sequences which comprise at least a portion of a 
T4 glycoprotein and are useful as a prophylaxis for treating a subject 
with acquired immune deficiency syndrome are provided. These amino acid 
sequences, are capable of specifically forming a complex with a human 
immunodeficiency virus envelope glycoprotein and which are soluble in an 
aqueous solution. Monoclonal antibodies directed to the water-soluble 
amino acid sequences of the present invention may be used as vaccines for 
immunizing a subject against acquired immune deficiency syndrome. 
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Antibodies — Adninistration and Dosage--AD; HIV Infections—Therapy— TH; 
HIV-1 — IfiBunology— Id; Immunotherapy; Neutralization Tests; T virus-free cell 
afusion* assay was developed, using Chinese hamster ovary cells that stably 
express HIV-1 gpl28/gp41. Ihese cells were incubated with dilutions of 
*CD4* -based molecules, antibodies, or fixtures of both, then overlaid with 
C8166 *CD4*+ T cells. Syncytia were counted and the degree of inhibition of 
cell *fusion* was determined. Synergy, additivity, or antagonist was 
calculated by the combination index (CI) method. The *CD4*-based molecules 
included soluble human *CD4* as well as fcfusion* proteins composed of *Ci)4* 

linked to human *immunoglobulin* gamma 1 or gaoaa 2 heavy chains, 
eefcbiiatftdnsbyofhe coibination index (CI) method. Ihe *CD4*-based tolecules 
included soluble human »CD4* as well as *fusion* proteins composed of *CD4* 

linked to hunan *immunoglobulin* garo*a i or gaoaa 2 heavy chains. 
Combinations of *CD4*-based molecules and monoclonal or polyclonal anti-V3 
loop antibodies were synergistic in blocking H1V-1 envelope-mediated cell 
*fusion* (CI = 8.21-8.91 at 95% inhibition). Synergy was also observed with 
combinations of the *CD4* -based molecules and a broadly neutralizing 
3ttsdtf4*b,ftmoifl98al antibody (2F5) (CI = 8.29 

8/3,ftB,KgiC/l (Item 1 from file: 157) 
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Synergistic inhibition of HIV-1 envelope-mediated cell *fusion* by *CD4* 
-based molecules in combination with antibodies to gpl28 or gp41. 

All away GP; Ryder AH; Beaudry GA; *Haddon PJ* 

Progenies Pharmaceuticals, Inc., farrytown, New York 18591. 

AIDS Res Hum Retroviruses Jul 1993, 9 (7) p581-7, ISSN 8889-2229 
Journal Code: ART 

Contract/Grant No.: NIAID 1 R43 AI32813-81, Al, NIA1D 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

*CD4* -based molecules were tested in combination with HIV-l-neutralizing 
antibodies directed against the M3 loop of gpl28 or against gp41, for 
inhibition of HIV-1 envelope-mediated cell *fusion*. A virus-free cell 
fcfusion* assay was developed, using Chinese hamster ovary cells that stably 
express HIV-1 gpl28/gp4i. These cells were incubated with dilutions of 
*CD4* -based molecules, antibodies, or mixtures of both, then overlaid with 
C8166 *CD4*+ T cells. Syncytia were counted and the degree of inhibition of 
cell *fusion* was determined. Synergy, additivity, or antagonism was 
calculated by the combination index (CI) method. The *CD4*-based molecules 
included soluble human *CD4# as well as * fusion* proteins composed of *CD4* 
linked to human ^immunoglobulin* gamma 1 or gamma 2 heavy chains. 
Combinations of *CD4*-based molecules and monoclonal or polyclonal anti-V3 
loop antibodies were synergistic in blocking HIV-i envelope-mediated cell 
*fusion* (CI = 8.21-8.91 at 95* inhibition). Synergy was also observed with 
combinations of the *CD4* -based molecules and a broadly neutralizing 
anti-gp41 monoclonal antibody (2F5) (CI = 8.29-8.65 at 95* inhibition). 
These results demonstrate that molecules inhibiting HIV attachment act 
synergistically with molecules inhibiting HIV-1 *fusion* . The results 
suggest that *CD4*-based therapeutics would be more effective in patients 
with naturally occurring anti-V3 loop or anti-gp41 antibodies. In addition, 
there may be an advantage in coadministering *CD4*-based molecules and 
antibodies that block *fusion*, especially broadly neutralizing anti-gp41 
antibodies, as a combination therapy for HIV-1 infections. 

Synergistic inhibition of HIV-1 envelope-mediated cell *fusion* by *C04* 
-based molecules in combination with antibodies to gpl28 or gp41. 

Allaway GP; Ryder AH; Beaudry GA; fcfladdon PJ* 

*CD4* -based molecules were tested in combination with HIV-l-neutralizing 
antibodies directed against the V3 lr *op of gpl28 or against gp41, for 
inhibition of HIV-1 enveiope-mediat- \\ *fusion*. A virus-free cell 
*fusion* assay was developed, using Chii*^ j/mster ovary cells that sfcabiy 
express HIV-i §pl28/gp41. These cells were incubated with dilutions of 
*C04* -based t«olecuies. antibodies, or mixtures of both, then overlaid with - 
C8166 #CD4*+ T cells. Syncytia were counted and the degree of inhibition of 



-cased molecules, antibodies, or mixtures of both, then overlaid with 
C6166 *CD4*+ T cells. Syncytia were counted and the degree of inhibition of 
cell *fusion* was determined. Syner^"*" ^dditivity, or antagonism was 
calculated by the combination index ({ -.vhod. The *CD4*-hased Giolecuies 
included soluble human *CD4* as well as^vfusion* proteins composed of *Ci)4* 

linked to human fcimmurioglobulin* gamma 1 or gamma 2 heavy chains. 
Combinations of *CD4*-based molecules and monoclonal or polyclonal anti-V3 
loop antibodies were synergistic in blocking HIV-1 envelope-mediated cell 
*fusion* (CI = 8.21-0.91 at 95* inhibition). Synergy was also observed with 
combinations of the *CD4* -based molecules and a broadly neutralizing 
anti-gp41 monoclonal antibody (2F5) (CI = 8.29-6.65 at 95* inhibition). 
These results demonstrate that molecules inhibiting HIV attachment act 
synergistically with molecules inhibiting HIV-1 *fusion* . The results 
suggest that *CD4*-based therapeutics would be more effective in patients 
with naturally occurring anti-V3 loop or anti-gp41 antibodies. In addition, 
there say be an advantage in coadministering *CD4*-based molecules and 
antibodies that block *fusion*, especially broadly neutralizing anti-gp41 
antibodies, as a combination therapy for HIV-i infections. 
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--Pharmacology--PD; *fcene Products, env— Imaunology—IH; *Giant Cells; *HiV 
Antibodies—Immunology-- IH; *HIV-i--Pathogenicity--PY; Amino Acid Sequence; 
Cell *Fusion«; CHO Cells; Drug Synergism; Hamsters; Hela Cells; HIV 
Envelope pTotein gpl28--Immunology— IH; HIV Envelope Protein gp41 
— Immunology — IH; HIV-1— Immunology— 1H; Rolecular Sequence Data; 
Neutralization Tests; Peptide Fragments— immunology —IH ; Recombinant 
*Fusion* Proteins— Pharmacology-PD; Recombinant Proteins—Pharmacology— PD 
Chemical Name: Antigens, *CD4#; (*CD4* Immunoadhesins; (Gene Products, 
env; (HIV envelope protein gp!28 (365-321); (HIV Antibodies; (HIV 
Envelope Protein gp!28; (HIV Envelope Protein gp41; (Peptide Fragments; 

(Recombinant fusion* Proteins; (Recombinant Proteins; (SK&F 186528 
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A virus-free assay of HIV-i-induced cell *fusion* for analysis of synergy 
between *CD4#-based molecules and antibodies to the V3 loop of gpl28 or to 
gp41. 

Allaway GP; Ryder AH; Beaudry 6A; *Haddon PJ* 

Progenies Pharmaceuticals inc., Tarrytown, Hew York. 

Int Conf AIDS Jun 6-il 1993, 9 (i) pi3? (abstract no. PU-A81-8817), 

Contract/Grant Ho.: 1 K43 AI32813-81, Ai, NIAID 

Languages: ENGLISH 

Document Type: REEFING ABSTRACT 

*CD4* -based molecules were tested in combination with neutralizing 
antibodies to gpi28 or gp41 for inhibition of HIV-1 envelope-mediated cell 
* fusion*. A virus-free cell *fusion# assay was developed using Chinese 
Hamster Ovary cells which stably express HIV-iLAI gp!28/gp41. These cells 
were incubated with dilutions of *CD4*-based molecules, antibodies, or 
mixtures of both, then overlayed with C816G *CD4*+ T cells. Syncytia were 
counted and the degree of inhibition of cell *fusion* determined. Synergy, 
additivity or antagonism was calculated by the Combination Index (CI) 
method. The *CD4*-based molecules included soluble *CD4* and diseric *CD4*- 
fcimmunoglobulin* *chi»eras* . These molecules were synergistic in 
combination with a monoclonal anti-V3 loop antibody (CI = 8.21-8.71 at 95* 
inhibition), and mildly synergistic in combination with a polyclonal 
anti-V3 loop serum (CI = 8.81-8.91 at 95* inhibition). Combinations of 
#CD4* -based molecules and a broadly neutralizing anti-gp41 antibody were 
also synergistic (CI = 8.29-8.65 at 95* inhibition). Ihese results add 
weight to the idea that molecules which block HIV attachment, such as *CD4* 
-based molecules, act synergistically with molecules which block HIV-1 
*fusion* , including antibodies to the V3 loop ot to gp41. This suggests 
that *CD4# -based therapeutics would be more effective in patients who 
exhibit naturally occurring anti-VJ loop or anti-gp41 antibodies. There may 
be an advantage in co-administering *CD4*-based molecules with antibodies 
which block HIV-1 *fusion* as a combination therapy for HIV-1 infections. 

A virus-free assay of HIV-i-induced cell *fusion* for analysis of synergy 



h virus-Tree assay cn ruv-i-muuceu *iu»auh* iur onm/rns «> 3;»ci 3/ 
between *CD4*-based molecules and antibodies to the V3 loop of gp!28 or to 



Allaway GP; Ryder ftH; Beaudry GA; *Raddon PJ* 

*CD4* -based molecules were tested in combination with neutralizing 
antibodies to gpl28 or gp41 for inhibition of HIV-1 envelope^aediated cell 
fusion*. A virus-free 3 cell fusion* assay was developed using Chinese 

Hamster Ovary cells which stably express H1V-1LAI gpl28/gp4i. Ihese cells 
were incubated with dilutions of *CD4*-based molecules, antibodies, or 
aixtures of both, then overlayed with C8166 *CD4*+ 1 cells. Syncytia were 
counted and the degree of inhibition of cell *fusion* deterained. Synergy, 
additivity or antagonise was calculated by the Combination Index (CI) 
aethod. The *CD4*-based molecules included soluble C04* and dimeric *CD4*- 
siamunoglobulin* *chi»eras* . These aoiecules were synergistic in 
combination with a monoclonal anti-V3 loop antibody (CI = 8. 21-8. /I at %% 
inhibition), and mildly synergistic in combination with a polyclonal 
anti-V3 loop serua (CI = 8.61-9.91 at 9b* inhibition). Combinations of 
#CD4# -based solecules and a broadly neutralizing anti-gp41 antibody were 
also synergistic (CI = 8.29-8.65 at 95* inhibition). These results add 
weight to the idea that molecules which block HIV attachment, such as *CD4# 
-based molecules, act synergistically with molecules which block HIV-1 
*fusion* , including antibodies to the V3 loop or to gp41. This suggests 
that *CD4* -based therapeutics would be more effective in patients who 
exhibit naturally occurring anti-V3 loop or anti-gp41 antibodies, there may 
be an advantage in co-administering *CD4*-based solecules with antibodies 
which block HIV-1 sfusion* as a combination therapy for HIV-1 infections. 

Descriptors: Antigens, *CD4*-- Physiology—PH; *HIV Envelope Protein gpl28 
--Physiology--PH; *HIV Envelope Protein gp41--Physiology--PH; *H1V-1 
— Physiology~PH; *Peptide Fragaents—Physiology—PH; Binding, Competitive; 
Cell *Fusion*--Physiology-- PH; CHO Cells-- Hicrobiology— HI; Hamsters; HIV 
Antibodies—Adainistration and Dosage— AO; HIV Infections— Therapy— TH; 
HIV-1— Iaaunology— IH; IaBunotherapy; Neutralization Tests; T4... 

Cheaical Name: Antigens, *CD4#; (HIV envelope protein gp!28 (385-321); 
(HIV Antibodies; (HIV Envelope Protein gp!28; (HIV tnveiope Protein gp41 
; (Peptide Fragments 
?ds 

Set Iteas Description 

51 142 CD4 AMD (16 OK IMUN0GL0B1N OK IHHUNGGLOBULIN) AHD (FUSION 

OR CHIHER?) 

52 181 RD (unique itess) 

53 2 AU="BEAUDRY G" 

54 45 E3-E5 

55 47 S3 OR S4 

56 38 RD (unique iteas) 

57 2 S& AND Si' 
Sfi 2 S6 AND S2 
?s s2 not sd 

181 S2 

2 S8 

S3 99 S2 HOT S8 
?s s9 and py< 1992 
Processing 
Processing 
Processing 
? 

12/3/1 (Itea 1 froa file: 157) 
88875923 18829798 ICA6/18829798 
T cell functions and phenotypes in SCID-hu mice. 
Krowka J; Sarin S; NaBikawa R; HcCune JH; Kaneshiaa H 
SySteaix, Inc., Palo Alto, CA, USA 

Int Conf AIDS Jun 28-23 1998, (1) pl94 (abstract no. Th.A.297), 

Languages: ENGLISH 

Document lype: MEETING ABSTRACT 



u-v uetsciiev Steire? ! ■? ■ Jed: Mfo tJabl r : 

DppsT-trent of flicrcbioiogy and Ir.nunoiogy arid Laboratory of Kadiohioiooy 

and Environmental Health, Ifcv&TrV"* r California, San Ft an Cisco, 

Calitomia, USA 

kit Conf AIDS Jun 2tf-23 1996, 6 U> yi?8 (abstract no. lh.A«234), 

Languages: ENGLISH 

Docuoent Type: HFETIH6 ABSTRACT- 

12/3/3 (Itea 3 froa file: 157) 
66871855 8338292 ASH91/8338292 
Expression of *CD4* and HIV-specific inmunoglobulins in bacteria. 
HcCallus DL; Ugen Kfcj yilliafcs yV; Heiner 1>£ 

The Wistar Insitute and the University of Pennsylvania, Philadelphia, PA. 
Abstr Annu Meet As Soc Microbiol Hay 5-9 1991, 91 p33? (abstract no. 
T-28), ISSN 8894-8519 
Languages: ENGLISH 
Document Type: MEETING ABSTRACT 

12/3/4 Uten 4 from file: 157) 
88870971 48112198 ICA6/48112198 

fcCD4»-*iBsunoglobuIin* sfusion* proteins with effector function on HIV 
and HIV-infected cells. 
Zettlseissl 6; Gregersen IP; Langner Kl); Niedrig il; Gelderblosi H; Seed B 
Research Laboratories of Behringwerke AG, Warburg, FRG 
Int Conf AIDS Jun 28-23 1998, 6 (2) p344 (abstract no. 112i>, 
Languages: ENGLISH 
Document Type: MEETING ABSTRACT 

12/3/5 Utes 5 froa file: 157) 
88868736 4882991 ICA?/488£99i 

Analysis of autations in the HUM envelope glycoprotein that affect 
afusion* and infectivity. 
Page KA; Stearns SM; Littaan DR 

Dept. of Microbiology, University of California, San Francisco, CA, USA 
Int Conf AIDS Jun 16-21 1991, 1 (2) p63 (abstract no. TH.A.29), 
Languages: ENGLISH 
Document Type: MEETING ABSTRACT 

12/3/6 (Iteta 6 froB file: 15?) 
88866739 88355669 ICA5/08355669 

A *CD4*-*isBunoglobulin* fcfusion* protein as a candidate for AIDS 
therapy. 

Zettlseissl 6W; Gregersen JP; Duport JH; Seed B 
. Research Laboratories of Behringwerke AG, Marburg, FRG 
Int Conf AIDS Jun 4-9 1969, 5 p674 (abstract no. C.697), 
ISBN 8-662-56678-X 
Languages: ENGLISH 
Document Type: MEETING ABSTRACT 

12/3/7 (Item 7 froa file: 157) 
88861447 88335289 ICAS/88335269 
Quantifying HIV infectivity. 
Layne SP; Spouge JL; Deftbo'H 

Los Alaaos National Laboratory, University of California, Los Alaaos, NM, 
USA 

Int Conf AIDS Jun 4-9 1989, 5 p633 (abstract no. lh.CP.lK8), 

ISBN 8-662-566/8-X 

Languages: ENGLISH 

Document Type: MEETING ABSTRACT 

12/3/6 (Itea 8 froa file: 15?) 



BEST AVAILABLE COPY 



ISBN 8-662-56678-X 
Languages: ENGLISH 
Docuuent Type: MEETING ABSTRACT 

12/3/9" (Itra 9 from file: 157) 
88861258 88289489 ICA5/88289489 

Expression and characterization of fcchieteric* proteins containing huaan 
*CD4* linked to huaan fcisaunoglobuiin* heavy chain constant regions. 
Mizukaei T; Saith CD; Berger EA; Moss B 

Laboratory of Viral Diseases, National Institute of Allergy and 
Infectious Diseases, National Institutes of Health, Bethesda, m 28892, USA 
Int Conf AIDS Jun 4-9 1989, 5 p556 (abstract no. M.C.P.89), 
ISBN 8-662-56678-X 
Languages: ENGLISH 
Docuaent Type: MEETING ABSTRACT 

12/3/18 <Ite» 18 fros file: 157) 
88856448 89658737 ICDB/89658737 

STRUCTURAL BASIS OF *CD4* BINDING TO GP128 AND THE DEVELOPMENT Of SOLUBLE 
*CD4* ANALOGS AS ANT I HIV-1 THERAPEUTICS (MEETING AtfSlRACT) 

Saith D; ilarsters S; Ashkenazi A; Peraita E; Byrn K; tiroopnan J; Gregory 
T; Capon DJ 

Dept. of Molecular Biology, Genentech, Inc., S. San Francisco, CA 
fourth International Conference on AIDS. Book II. June 12-16, 1988, 
Stockhola, Sweden, p. 56, 1988. 
Languages: ENGLISH 
Docuuent Type: MEETING ABSTRACT 

12/3/11 Utea 11 from file: 157) 
88844517 92149498 MED/92149498 

Evaluation of anti-huaan iaraunodeficiency virus effect of recombinant 
*CD4*-»iEaiBunoglGbuiin* in vitro: a good candidate for AIDS treatment. 
Choadhury IH; Koyanagi Y; Takaaatsu K; Yoshida 0; Kobayashi S; Yaiaaaoto N 
Department of Microbiology, Tokyo Medical and Dental University School of 
Medicine, Japan. 

Med Microbiol Iasunol (Berl) 1991, 188 (4) pl83-92, IsSH 8388-8584 
Journal Code: N58 
Languages: ENGLISH 
Document Type: JOURNAL ARTICLE 

12/3/12 Utea 12 froa' file: 157) 
88842893 92846384 MED/92846384 

BToadly neutralizing antibodies targeted to aucin-type carbohydrate 
epitopes of husan iasunodeficiency virus. 

Hansen JE; Nielsen C; Arendrup fl; Olofsson S; Mathiesen L; Nielsen JO; 
Clausen H 

Departaent of Infectious Diseases 144, Hvidovre Hospital, Denaark. . 

J Virol Dec 1991, 65 (12) p646W, ISSN 8822-538X Journal Code: KCV 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/13 (Item 13 fros file: 157) 
88841713 92838388 MED/92838388 

Construction of *CD4*-based *chiaeric* molecules by cheraical 
cross-linking. 
Idziorek T; Klatzaann D 

Laboratoire de Biologie et Genetique des infections Retroviraies, Bat. 
CERVI, Hopital de la Pitie, Paris, France. 

AIDS Res Hub Retroviruses Jun 1991, 7 (6) p529-36, ISSN 8889-2229 
Journal Code: ART 

Languages: ENGLISH 

Docuuent Type: JOURNAL ARTICLE 



BEST AVAILABLE COPY 



xt/d/m utes H troa Tile: ltn . 
801349458 91184398 RED/91184898 

Enzyaatic cleavage of a #CD4* iraaunoadhesin generates crystalli2able, 
biologically active Fd-like frag&ents. 

Chaaow SN; Peers DH; Byrn RA; Hulkep^i; Harris RJ; Wang Ul\ Bjorkiaan 
PI; Capon OJ; Ashkenan ft f 

Departaent of Recovery Process Researcirand Development, Genentech, Inc., 
South San Francisco, California 9408a. 

Biocheaistry Oct 23 199ft, 29 (42) p9885-91, ISSN 8886-2%8 
Journal Code: A0G 

Contract/Grant Mo.: AI-28931, Al, Ml AID; HL-43518, HL, NHLB3; HI -42374, 
HL, NHLBI ; + 
Languages: ENGLISH 
Docuaent Type: JOURNAL ARTICLE 

12/3/15 (itea 15 fros file: 15?) 
00039953 90226048 HED/98226848 

A CD 4: *ifiBunoglobulin* *fusion* protein with antiviral effects against 
HIM. 

Gregersen JP; tfehdi S; Gelderbloa H; Zettlseissi 6 
Research Laboratories, Behringwerke AG, Narburg, Federal Republic of 
Germany. 

Arch Virol 1998, 111 (1-2) p29-43, ISSN 0304-8608 Journal Code: 8L7 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/16 (Item 16 frota file: 157) 
88039878 98182664 RED/98182664 

A *CD4* doaain iaportant for HlV-aediated syncytium formation lies 
outside the virus binding site. 
Caiserini D; Seed B 

Department of Genetics, Harvard Nedical School, Boston, Massachusetts. 
Cell fiar 9 1998, 68 (5) p747-54, ISSN 8092-86/4 Journal Code: 004 
Languages: ENGLISH 
Document Type: JOURNAL ARFICLE 

12/3/17 (Iteffi 17 fro® file: 157) 
08038828 91333820 RED/91333820 

Recombinant *CD4*-selected human iasunodeficiency virus type i variants 
with reduced gp!28 affinity for *CD4* and increased cell sfusion* capacity. 
HcKeating J; Balfe P; Claphaa P; Weiss Rft 

Chester Beatty Laboratories, institute of Cancer Research, London, United 
Kingdoa. 

J Virol Sep 1991, 65 (9) p4777-85, ISSN 0822-538X Journal Code: KCM 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/18 (Itea 18 from file: 157) 
88838173 91382378 RED/91382378 

Stilbene disulfonic acids. *CD4* antagonists that block husian 
imaunodeficiency virus type-1 growth at aultipie stages of the virus life 
cycle. 

Cardin AD; Smith PL; Hyde L; Blankenship D'!; Bowlin TL; Schroeder K; 
Stauderaan KA; Taylor DL; fyas AS 

Rarion HerTell Dow Research Institute, Cincinnati, Ohio 45215. 

J Biol Chea Jul 15 1991 v 266 (28) pl3355-63, ISSN 8021-9258 
Journal Code: HIM 

Languages: ENGLISH 

Docuaent Type: JOURNAL ARTICLE 

12/3/19 Utera 19 froa file: 157) 
88838126 91299366 RED/91299366 

*CD4* -Pseudoaonas exotoxin hybrid proteins: andulation of potency and 
therapeutic window through structural design and characterization of cell 



Kosa fl; unmtns bh; wan b; et ai 

BIGGEN, Inc., Caobridge, HA. 
— A IDS Res Hun Ret T ovtTgsgy-^r W lj 7 (4) ^% =^tr^^^^^g9^ 
Journal Code: ART 

Languages: ENGLISH 

Docuoent Type: JOURNAL ARTICLE 

12/3/88 (Item 20 fraa file: 157) 
80833460 91174332 HED/91174332 

Peptides derived fro* the CDR3-hoiaologous domain of the *CM* eolecule 
are specific inhibitors of HIV-1 and SIV infection, virus-induced cell 
ftfusionft , and postinfection viral transmission in vitro. Implications for 
the design of saall peptide anti-HIV therapeutic agents. 

Rausch i)H; Hwang M\ Padgett B; Voltz AH; Rivas A? Engieaan E; Gaston I; 
HcGrath H; Fraser B; Kalyanaraaan VS; et al 

Laboratory of Cell Biology, National Institute of Hental Health, 
Bethesda, Maryland 20892. 

Ann H Y Acad Sci 19%, 616 pi25-48, ISSN mil-Mitt Journal Code: 
5NH 

Contract/Grant Ho.: CA 84687, CA, NCI; Al 25922, Al, MAID 
Languages: ENGLISH 

Document Type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

12/3/21 (Iteia 21 froa file: 157) 
00835348 91170280 MED/91170280 

A region in dosain 1 of «CD4« distinct frora the priaary gp!20 binding 
site is involved in HIV infection and virus-raediated *fusion*. 

Truneh A; Buck D; Cassatt DR; Juszczak R; Kassis S; Ryu SL; Healey I>; 
Sweet R; Sattentau Q 

DepartDent of Cell Sciences, SsithKiine Beechaa Pharmaceuticals, King of 
Prussia, Pennsylvania 19406. 

J Biol Chea Har 25 1991, 266 (9) p5942-8, ISSN 0021-9258 
Journal Code: HIV 

Contract/Grant No. : Al 26462, Al, N1A1D 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/22 Uteo 22 fros file: 157) 
80034613 91131153 0/91131153 
The iscoa: an iiSRiunostiraulating system. 
Horein B 

Department of Virology, National Veterinary Institute, Uppsala, Sweden. 
Ifaaunol Lett Aug 1990, 25 (1-3) pZM-3, ISSN 0165-2478 
Journal Code: GIH 
Languages: ENGLISH 

Docustent Type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

12/3/23 (Iters 23 froa file: 157) 
00034328 91118016 fi£D/9111801& 

Husan ianunodeficiency virus infection of hutaan-PBL-SCiD Rice. 

Hosier DE; Gulizia RJ; Baird SH; Wilson DB; Spector DH; Spector SA 

Division of Imsunology, Hedical Biology Institute, La Jolia, CA 92037. 

Science Feb 15 1991, 251 (4995) p/91-4, ISSN 0036-8075 
Journal Code: UJ7 

Contract/Grant No.: Al-2/783, Al, H1A1U; Al-29182, Al, HlftlD 

Languages: ENGLISH 

Docuoent Type: JOURNAL ARTICLE 

12/3/24 (item 24 fro® file: 157) 
00033751 91085548 HED/91085548 

ftCD4ft -affinity purification of recoabinant and native HIV gpl20 and 
comparison of the affinity constants for the Teceptor. 
Roritz D; Birckx L; Hous J; Schneider J 

Central Research Units, F. Hoff Ban-La Roche Ltd.. Basel, Switzerland. 



Languages: INGUSH 

Docuaent Type: JOURNAL ARTICLE 



IE/3/25 (Iteo 25 froa file: 157) 
66633548 91875655 HED/9I875655 
IHuaan ismunodeficiency virus infectf *d the pathogenesis of AlDSj 
Infekce vires lidskeho iewnodeficitu a^$atogeneze oneaocneni AIDS. 
Krejsek J; Fixa B 

II. katedra internich obor.ANG.u, famkologie a lekarske biocheoie Li- UK 
v Hradci Kralove. 

Vnitr Lek Oct 1998, 36 (16) p!625-9, ISSN 6842-773X Journal Code: 
XFY 

Languages: CZECH Suseary Languages: ENGLISH 
Docuaent Type: JOURNAL ARTICLE English Abstract 

12/3/26 (Ites 26 frou file: 157) 
88033256 91861882 HED/91661882 

Crystal structure of an HIM-binding recombinant fragment of human *i:D4* 
[see cossentsJ 

Ryu SE; Kwong PD; Truneh A; Porter TG$ Arthos J; Rosenberg H\ Dai XP; 
Xuong NH; Axel fi; Sweet RW; et al 

Department of Biochemistry and Nolecular Biophysics, Columbia University, 
New York, New York 18032- 

Nature Nov 29 1996, 348 (6368) p4 19-26, ISSN 8628-8836 
Journal Code: NSC 

Corasient in Nature 1998 Nov 29;348(6368) :393-4 

Languages: ENGLISH 

Docuaent Type: JOURNAL ARTICLE 

12/3/27 Utero 27 frou file: 157) 
88831682 98321469 HED/96321469 

Expression and characterization of human *CD4*:*iaiftuno§lGhulin* *fusion* 
proteins. 

Zettlaeissl 6; Gregersen JP; Duport JH; Hehdi S; Reiner G; Seed B 
Research Laboratories of Behringwerke AG, Harburg, West Germany. 
DNA Cell Biol Jun 1998, 9 (5) p347-53, ISSN 1644-5498 
Journal Code: AF9 
Languages: ENGLISH 
Document Type: JOURNAL ARTICLE 

12/3/28 (Iten 28 froa file: 157) 
86638745 98376482 RED/98376482 

*CD4* imunoadhesin, but not recombinant soluble *CD4*, blocks syncytium 
formation by human isifBunodeficiency virus type 2-infected lymphoid ceils. 

Sekigawa 1 5 Chasow SPi; Groopsan JE; Byrn RA 

Departaent of fiedicine, New England Deaconess Hospital, Harvrd Hedical 

School, Boston, Massachusetts 02215. 
J Virol Oct 1996, 64 (16) p5194-8, ISSN 6622-538X Journal Code: KCW 
Contract/Grant No.: HL33774, HL, NHLBi; HL42112, HL, NHLBI: HL43518, Hi, 

NHLBI; + 

Languages: ENGLISH 

Docuaent Type: JOURNAL ARTICLE 

12/3/29 (Ites 29 fro® file: 157) 
66827828 88235916 KED/882359I6 

Location and chemical synthesis of a binding site for HliM on the *CD4* 
protein. 

Jaaeson BA; Rao PE; Kong LI; Hahn BH; Shaw 6H; Hood LE; Kent SB 
Division of Biology, California Institute of Technology, Pasadena 91125. 
Science Jun 3 1988, 246 (4857) pl335-9, ISSN 6836-8675 
Journal Code: UJ7 
Contract/Grant No. s A125784 
Languages: ENGLISH 
Document Type: JOURNAL ARTICLE 



68826832 98878997 HED/98878997 

A *chiseric* aouse-huaan antibody that retains specificity for HIV gpi28 
-amHsediates the* iysis-ofHivHnfected eell-s. - 

Liou RS; Rosen EH; ^ung HS; Sun WN; Sun C; Gordon iff; Chang NT; Chang TU 

Tanox Biosysteas, Inc., Houston, fX 7/823. 

J Immol Dec lb 1989, 143 (12) p3967-75, ISSN 8022-1767 
Journal Code: iFB 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/31 (Item 31 froa file: 137) 

mmmi 98212/&2 hed/98212/82 

Lessons froa past experience in cancer iaraunotherapy and their 
application to cancer and AIDS treataent and prophylaxis. 
Bathe G 

Institut du Cancer et d'laaunogenetique, Iaaunitaires et Tuiaorales, 
Hopital Paul-Brousse, Villejuif, France. 

Bioaed Pharsacother 1989, 43 (8) pt«51-61, 1SSM 8753-3322 
Journal Code: A59 

Languages: ENGLISH 

Bocuaent Type: JOURNAL ARTICLE; RtVlEW; REVIEW, TUTORIAL 

12/3/32 Utea 32 froa file: 15/) 
88022437 98863052 HED/90863852 

Characterization of the surface topography and putative tertiary 
structure of the huaan CB7 aolecule. 

Ware RE; Scearce Rfi; Dietz HA; Staraer CF; Palker 13; Haynes & 

Department of Redicine, Duke University Medical Center, Durhara, NC 27/18. 

J iBOunol Dec 1 1989, 143 (11) p3632-48, ISBN 8822-1767 
Journal Code: IFB 

Contract/Grant No.: CA28936; K11-HL82815 

Languages: ENGLISH 

Document Type: JOURNAL ARTICLE 

12/3/33 (Item 33 froa file: 157) 
00821M8 89249389 HED/89249389 

Identification of the residues in huaan *CB4* critical for the binding of 
HIV. 

Arthos J; Deen KC; Chaikin HA; Fornwald JA; Sathe G; Sattentau U3; 
Claphaa PR; Ueiss RA; HeDougal JS; Pietropaolo C; et ai 
Saith Kline and French Laboratories, King of Prussia, Pennsylvania 19486. 
Cell Hay 5 1989, 57 (3) p469-81, ISSN 8092-86/4 Journal Code; CQ4 
Languages: ENGLISH 
Docuaent Type: JOURNAL ARTICLE 

12/3/34 (Iteie 1 fros file: 155) 
67924888 92862888 

Autoiueune syndrome after neonatal induction of tolerance to 
alloantigens: analysis of the specificity and of the cellular and genetic 
origin of autoantibodies. 

SchuTaans S; Merino J; Gin HY; KTaaar G; Duchosal II; Skalii 0; Benzonana 
G; Gabbiani G; Laabert PH 

WHO Iaaunology Research and Training Center, Geneva, Switzerland. 

Autoiaaunity 1991, 9 (4) p283-91, ISSN 0891-6934 Journal Code: ASH 

Languages: ENGLISH 

Docuaent type: JOURNAL ARTICLE 

12/3/35 (Ite® 2 Ttos file: 155) 
079^1088 92039088 

fcChiuerization* of antibodies by isolation of rearranged genomic variable 
regions by the poiyaerase chain reaction. 

Ueissenhorn tt; Weiss E; Schwirzke fl; Kaluza B; Ueidle UH 

institut fur Innmnolosie, Universitat Hunch en, F.fi.G. 

n n-A it. 4nr,i *ur. ti*\ .'j"7">-V i OOU Gt^Ta.HiQ 1^..™-. 1 (t-Ma* Hill 



Document type: JOURNAL ARTICLE f 

v y 

12/3/36 (Item 3 frora file: 1S5) 
mwm 91319633 

Vascular cell adhesion „lecule 1 induces T-ceil antigen 
receptor-dependent activation of *CD4*$?*^hocytes 

Daiale NK; Aruf fo ft f , ' ' 

SelSr* M5t0i ~* yerS ^^«»*ti N l Research Institute, 

Proc Natl Acad Sci U S A Aug 1 1991, M UM pHW-7, ISSsH S«-/-«ffi4 
Journal Code: PV3 
Languages: ENGLISH 
Docueent type: JOURNAL ARTICLE 

12/3/37 (Ite» 4 fro» file: 155) 
137728531 91239531 
Reshaping a therapeutic *CD4* antibody. 
Gorean SD; Clark MR; Routledge EG; Cobboid SP; Haldaann H 
Department of Pathology, University of (abridge, United Kingdom 

J^Zfre " " S " 1S " ™ 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

12/3/38 (Iteffl 5 fros file: 155) 
87686303 91205383 

Engraftaent and development of huaan T and B ceils in Kice after bone 
fiiarrow transplantation. 

Reisnt" Y; Upidot T ' 6an Y ' tshh " *l ««" E; Levite H, 

Departnent of Biophysics, Ueiznann Institute of Science, kehovot, Israel 
Science Apr 19 1991, 258 (5W 4) p427 -Jl, ISSN 0836-8875 ' 
Journal Codes UJ7 
Languages: ENGLISH 
Docuaent type: JOURNAL ARTlCLt 

12/3/39 atea 6 froa file: 155) 
87565586 91084586 

in !!r\ ati ° n !„ °" ^ ° f * ChiS>eTic * anti -* CM * ^tibody 

in patients with mycosis fungoides. 

Knox 9J; Levy R; Hodgkinson S; Bell R; Bro»n S . « ood te . H R ftbe , ffl 
; btemaan L; Berger KG; et al 

CftTOBsT' ° f Radiati °" 0,1COlOSy ' Stanf ° Td UniVeTSit3 ' Sth00i of fedkine > 
Blood Jan 1 1991, 77 (1) pge-38, ISS N 8886-4971 Journal Code: ftflG 
lontract/brant No.: CA34233, CA, NCI; Ml-MMm, Rfi, NCftft 
Languages: ENGLISH 
Docunent. type: JOURNAL ARTICLE 

12/3/46 Utea 7 fron file: i55) 
0/448179 90347179 

5 i L C n ell cr C ! PtOT I V 3lpha re S ion lively expressed in «i;D4» + cells. 
Jameson Si; Kaye J; Gascoigne NR 

CaS"^ ° f lBBUn0l08>r, ln5titUte ° f SCTipps Clinic ' La 

J ImuijoI Sep 1 1938, 145 (5) pl324-31, ISSN 8822-1767 
Journal Code: IFB 
Contract/Grant No.: GH-39476, GB, NICKS 
Languages: ENGLISH 
Docuaent type: JOURNAL ARTICLE 

12/3/41 (Item 8 fron file: 155) 
87184892 98891892 

J™1 im Jl. hu ! Sn « J1 k/WdoMs established fro, fusion* of 



Journal Code: DEA 

^o^cty6^-4fev^-eA-^8 8, CA, HCI; A M 5 2 5 1; fllj mOr^MSSStr^'- 
HlftiD 

Languages: LNGLISH 

Document type: JOURNAL ARTICLE 

12/3/42 (Iteo 9 froa file: 155) 
0/856883 89352889 

Peripheral lyoph node helper 1-ceil recovery after syngeneic bone narrow 
transplantation in sice prepared with either gaiaraa-irradiation or busulfan. 
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The expression and sequences of T cell antigen receptor beta-chain genes 
in the thymus at an early stage after sublethal irradiation. 
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Isolation of rat/rat T cell hybrids using «/Fu CM<W)D as «fusion* 
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Brain tumours and lymphomas in transgenic ©ice that carry H1LV-1 
LTR/c-myc and *Ig*/tax genes. 
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The human T-cell leukemia virus type i <HTLM-i) is associated with adult 
*CD4* + T-cell leukemia <ATL> and tropical spastic paraparesis < f SP> . In as 
such as only a small percentage of individuals infected with HTLV-I develop 
either disease, we set out to model a genetic partner for this virus in an 
effort to understand and possibly reproduce its pathophysiology, lo this 
end we have developed a binary set of transgenic mice, one bearing the 
relatively inactive HTLV-I long terminal repeat (LI R) positioned to drive 
the c-syc oncogene and another bearing a sfusionfc transgene consisting of 
the ^immunoglobulin* promoter/enhancer driving the gene for the HTLV-I 
transcription activator, tax. Alone, the tax construct, though expressed in 
the thyDus, spleen, lung and brain, has no deleterious effect. Alone, the 
HTLV-I LTR/c-myc construct is expressed at very low levels in lymphoid 
cells and occasionally induces lymphomas in o3der anii&ais. Men these two 
transgenic lines are mated, bigenic offspring harboring both transgenes 
exhibit dramatic tumor formation. As in the human, these animals develop 
*CD4*f + T-cell lymphomas, but they also develop central nervous system 
tumors by 25-98 days of age. The syndrome, which is IW% penetrant and 
lethal, provides an animal model for adult T-cell lymphoma and a source of 
cultured cells of neurogenic origin. 
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«CD4ft -derived peptide and dextTan sulfate block antibody binding to the 
peptides from principal neutralizing domain (PHD) and earboxy-terminal 
region of gpl28. 
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OBJECTIVE: To study the mechanisms of antiviral activity of #CD4$-derived 
peptide 75-99 and compare with the mode of blocking action for sulfated 
polysaccharides; to determine whether the electrostatic interactions 
between these negatively charged agents and positively charged HIV envelope 
fragments take place using the set of peptides from all high positive 
charged density regions of gpl28 and gp41. HE f HODS: The peptides with the 
large amount of positively charged amino acids ("+ H aa) and the control ones 
from gp!28 including PHD, H- and C-terminal parts U8/-U1, 381-319 and 
367-329 BRU-strain, 381-323 HN-strain, 423-458, 495-51fc), and from gp41 
(584-612, &82-G24, 828-835, 842-861) were used as solid phase antigens in 
ELISA. Peptide AZ-2, 75-99 region from Vi s(;D4fc 
-KIEDSDTYIC(Acm)£VEfillKEEVuLLVKG (CDR3-Kig* like) and dextTan sulfate <DS, 8 
and 588 kite) were used as inhibitory agents of antibody binding by LL1SA 
using: 1) anti-peptide rabbit antibodies, 2) sera from infected persons 
with different post infection times and disease manifestations, lo 
distinguish the role of Lys and Arg in the electrostatic interaction the 
blocking of Lys positive charge was Bad* - HfSULlS ftHD DISCUSS! UH: He showed 
AZ-2 to inhibit syncytium formation t-ively: SW-inhifcition at tj.fl x 



PND- and gp!26 C-terainai peptides. DS-8 and 566 both completely blocked 
binding of human PND-reactive antibodies with the peptides from fctRU and BN 
strains at the sane concentrations V^M eacrograms/slO; with gpl£8 
C-terminal peptide-at the concentrat( M micrograms/i&L The analogous 
parameter for A2-S with these peptioe/was 1*5-856 micrograms/cil. it is 
interesting, the character of inhibitory curves (slope angle of linear 
part) was the same for AZ-2 and DS. Ihe model system based on the rabbit 
anti-peptide antibodies was not sensitive enough as compared with human 
sera. The chemical modification of lysine amino groups resulted in complete 
failure of blocking activity for both DS and AZ-2. Summing up our results 
and taking into account HIV env sequence alignments we say assume the Lys 
residues neighbouring to Arg, i.e. LysArg/ArgLys are of sain importance for 
DS or A2-£! binding to gpictf. The direct contacts between positive charged 
gpl26 parts and negatively charged CDR3 part of *CD4* during virus entry 
into cell are proposed. 
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*Chimeric* C07 monoclonal antibody therapy in rheumatoid arthritis. 
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Murine monoclonal antibody <Hab> therapy in patients with rheumatoid 
arthritis <RA) produces an antimouse *iBmunogiobuiin* response by the 
recipient. Ue studied a *chimeric* (human/mouse) CD7 dab, in a dose ranging 
tolerability study in 18 patients with RA. Hodest improvements in disease 
activity occurred with frequent acute adverse effects of malaise, fever and 
nausea. After treatment, peripheral blood T lymphocyte numbers fell by m 
and CD? expression fell by 97* for less than 7 days. Our study demonstrates 
Chimeric* Nab function in vivo and illustrates the influence of antibody 
isotype and patient characteristics on adverse effects. 
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•CM* ianunoadhesins in anti-HW therapy: new developments. 

Chamow SN; Duliege AH; Ammann A; Kahn JO; Allen 30; Lichberg Jtii fcyrn RA: 
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*CM* , the cell-surface receptor for the human immunodeficiency virus 
Wlv 1 ), is a member of the ^immunoglobulin* <*igft) gene superfamily. It 
contains 4 extracellular sequences homologous to *lg* variable domains, the 
first of which (VI) is sufficient for binding to HIM. lo develop *tt)4* as 
an anti-HIV therapeutic, we engineered a *CD4* imaunoadhesin <*CD4*-l'gG)«a 
afusion* protein containing the vl and (ft domains of *LD4* with the hinge 
and Fc regions of human *Ig* heavy chain. A chimeric* protein of this type 
has several advantages compared to the soluble receptor, including a 
greatly extended in vivo half-life and greater avidity for HiV; moreover, 
like an antibody, it performs effector functions via its Fc domains, such 
as complement activation and antibody-dependent cell-mediated cytotoxicity. 
In vivo experiments show that «CM« -IgO protects against H1V-1 111* 
infection of chimpanzees when administered prior to viral challenge. In 
addition, *CD4* -IgG is transferred efficiently across the placenta fros 
mother to fetus in rhesus monkeys, fo evaluate its safety in humans, we 
conducted a phase-I clinical trial in adult patients with AIDS and 
AIDS-related complex. He found that, in a total of ib patients, 
administration of *CD4* -IgG was yell tolerated at doses up to 1688 
micrograms/kg of body weight, with no important clinical or iwwnological 



*CD4* -IgG to cross the placenta, we plan to focus future clinical efforts 
— or^€veTvtvftg-inleei4 or t of n ew bor ns ^i-g-^^^-f^^-tf^T^i-of^^ 



ll/3,AB/5 (iteo 5 froa files 15?) 

888527*3 93816879 HLD/93{fl6A79 
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The F185 sAb, identified in an HIV-1-infected individual, binds to a 
discontinuous epitope on the HIM-1 gpl28 envelope glycoprotein, blocks the 
binding of gp!28 to the *CD4* viral receptor, and neutralizes a broad range 
of HIU-1 isolates. This study reports the priwary nucleotide and deduced 
aeino acid sequences of the rearranged heavy and light chains of the mAb 
F18S. This IgGlk raAb uses a VH gene Beaber of the VH4 gene family (U/i-4) 
and is productively rearranged with a D-D *fusion* product of the dlr4 and 
da4 germline DH genes and the JH5 gene. This rearranged heavy chain gene 
expresses the VH4-HM2a idiotope, which is seen in huaan monoclonal Igtl cold 
agglutinins. The F105 Vk appears to be derived fros the Hu£avk325 germline 
gene and is rearranged with a Jk2 gene, l-or both chains, the emtationai 
pattern in the rearranged MH and VL genes is indicative of an 
antigen-driven process. These studies show that production of a broadly 
neutralizing anti-HlM-1 antibody that recognizes determinants within the 
*CD4* recognition site of the envelope glycoprotein is achieved by 
rearrangement of the Wl-4 and Huiavk325 geraline variable region genes 
along with selected individual point nutations in the rearranged genes. 
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Effects of *CD4* synthetic peptides on HIV type 1 envelope glycoprotein 
function. 
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Benzylated derivatives of a peptide (*CB4* (81-92)) representing the 
CDR3-like region of *CD4* were previously found to inhibit gp!28 binding, 
HIM-1 infectivity, and syncytius formation. These results have been 
interpreted to indicate a role for the corresponding *CD4* region in these 
processes. The peptide (TbYICbtbVEDQKAcEE) is the prototype of a series of 
siailar *C04* (81-92) derivatives. We report that this peptide 
noncoapetitively inhibits binding to *CD4* of both gpl28 and a raAb 
(HAX.16H5), both of which recognize the CDR2-like region of *CD4*. The 
binding of an antibody (Leu 3a) that is directed against a different area 
of the 01 dosain of *CD4* was also inhibited. The peptide derivative 
inhibited both Hit 1 -!- and HlLV-l-sediated syncytium formation in the same 
concentration range. Nonbenzyiated cyclic and linear peptides representing 
the CBR3-like region of «CD4* («CD4*(84-1M)> had only ainor effects* on 
gpl28 binding which were not sequence specific, fhe results of this study 
suggest that the effects of benzylated *CD4*(81-92) derivatives on HiV-J 
binding or *fusion* should not be used to reach conclusions about the 
function of the correspond inq *(:P4* rer* ; "' 
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Husan isfimnodeficiency virus type & infection and ^fusions of #CI>4* 
-negative htusan cell lines: induction and enhancement by soluble *CD4*. 
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We describe husan iEBsunodeficiency type 2 (HIV-2) strains which induce 
cell-to-cell *fusion* and infect certain *CD4*- human cell lines. Soluble 
*CD4« <sCD4) induces or enhances Musion* by stost strains tested. 
Soluble *CD4*-*iosiunoglobulin* 6 *chise?as* and conjugates of sd)4 and 
antibody to the third doaain of *CD4* block HlV-fi *fusion« of *CD4*- ceils, 
l^e conclude that HW-2 can enter *C»4»- ceils via an alternative cell 
surface receptor to *CD4*. While scrae strains entered efficiently, others 
retained a dependency on an interaction with sCi)4 to initiate changes in 
the virion envelope required for oeobrane *fusion*. 
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Virions of priaary human issunodeficiency virus type 1 isolates resistant 

to soluble #CD4* (sCD4) neutralization differ in sC04 binding and 

glycoprotein gpl28 retention frcs sCD4 -sensitive isolates. 
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Priaary isolates of husan inmmodeficiency virus type i (HIV-i) are such 
less sensitive to neutralization by soluble *CD4* isC04) and sC04- 
*i«inogiobulin* *chiseras* <*CB4* -IgG) than are HUM strains 

adapted to growth in cell culture. He demonstrated that there are 
significant reductions (18- to 38-fold) in the binding of sCD4 and *CD4* 
-IgG to intact virions of five primary isolates cospared with 
sCD4-sensitive, cell culture-adapted isolates » and Illfc. However, soluble 
envelope glycoproteins <gp!28> derived front the pri&ary isolate virions, 
directly by detergent solubilization or indirectly by recombinant Mi 
technology, differed in affinity" from KF and llli gp!28 by only one- to 
threefold. The reduced binding of sCD4 to these primary isolate virions 
aust therefore be a consequence of the tertiary or quaternary structure of 
the envelope glycoproteins in their native, oiigoiaeric for® on the viral 
surface. In addition, the rate and extent of sC04-induced gpl<?8 shedding 
frost these primary isolates was lower than that from Rh He suggest that 
reduced sC04 binding and increased gpl28 retention together account for the 
relative resistance of these priaary isolates to neutralization by &CD4 and 
*CD4* -IgG and that virions of different H1V-1 isolates vary both in the 
sechanise of sC&4 binding and in subsequent conforeationai changes in their 
envelope glycoproteins. 
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Failure of blood eononuciear cells froa huaan donors with autoimmune 
haesolytic anaeaia to reconstitute severe combined iraminodeficient aice. 
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sice, PBHC from normal donors and patients with autoiataune thyroid disease 

(AI1D) produced substantial levels of *iB8unogiobuiin* (slg*), detectable 

in the plasaa of recipient SCID fflice. in contrast, the aajority of PbHC 
froB AIHA donors did not produce *lg* in recipient Bice, lfie capacity of 

PBKC to reconstitute SCID aice was not related to the donor's age. In one 

case, remission of A1HA allowed the donor's PHHC to successfully 

reconstitute SCIO aice, despite the fact that the donor had developed 

icisune throabocytopenic purpura (IIP), A1HA PfcHC were viable by dye 

exclusion and contained cells in various states of activation, as judged by 

their IgG secretion profiles when cultured in vitro. Ihe proportions of 

leukocytes in AIHA PMC (T to B ceil ratios, *C04*+ to C08* cell ratios and 

monocytes) were highly variable compared to non-AIHA PBfiC. *lo deteraine the 

effect of abnormal lymphocyte proportions on SCli) reconstitution, depletion 

experieents were carried out on normal and AiTD PWiC. this work 

demonstrated a requirement for high T cell numbers, especially *C.04*+ 

cells, and Qinimai B ceil numbers for successful ^constitution. CM+ 

depletion of PBHC led to increased levels of *ig« production in soae 

instances. It is considered that PBHC froa AiHA patients have a defect 

different from that of other autoicisune disorders, which renders thera 

incapable of reconstituting SCID raice. 
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High-level expression and characterization of a aouse-huraan *chiseric* 
*CD4# antibody with therapeutic potential. 

Looney JL; Knight DH; Arevaio-Hoore fi; Trinh H; Pak KY; Dalesandro FiR; 
Rieber EP; Riethtauller G; Daddona PL; Ghrayeb J 
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The use of ©urine anti-*CD4* sonoclonal antibodies (HAbs) has shown 
considerable proaise for the treatment of allograft rejection and 
rheuaatoid arthritis. We have constructed ©ouse-husan anti-*CM* antibodies 
with the goal of increasing their ciinical potential by decreasing 
iaaunogenicity and improving effector functions. The *chiaeric* antibodies 
were constructed by cloning the heavy and light chain variable regions of 
ft-T41c!, a surine antibody raised against the husan *U>4* antigen, and 
joining thes to the husan G1,G4, or kappa constant regions in ffiataraaiian 
expression vectors. After transfection into souse ayeiosa cells, stable 
cell lines were isolated that secrete up to 140 micrograas/iai ^chimeric* 
antibody in static culture. The *chiseric* antibodies were equivalent to 
the taurine antibody in their binding characteristics and relative 
affinities. However, the *chiflterie* H-T412 tIAbs have enhanced activity when 
coapared to the taurine G2a NAb in mediating antibody-dependent 
cell-eiediated cytotoxicity using huraan *CD4*+ target and effector ceils. 
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T-cell activation molecule 4-iBB binds to extracellular matrix proteins. 
Chaiupny NJ; Peach R; Hollenbaugh 0; Ledbetter JA; farr AG; Aruffo A 
Bristol -flyers Squibb Pharaaceutical Research institute, Seattle, Uft 

98121. 

Proc Natl Acad Sci U S A (UNITED STATES) Nov 1 *!992#, 89 i'dl) 
pl836M f ISSN Journal Code: PV3 

Languages: ENGLISH 
Oocusent type: JOURNAL ARTICLE 

The recently isolated 4-1BB cDNA clone encodes a ceil surface protein 
expressed by activated T cells. Its extracellular dosain is homologous to 
aesbers of the nerve growth factor receptor super faaily and its 
cytoplassic domain contains a sequence ^-onoiogous to the binding site for 
the T-cell-specific tyrosine kinase p5 v n<r,d in the C;twiJ?v,jic dnisins 



was used in lanunohistocheaieal studies to identify tissues that express 
the A-m ligand. 4-1BB Rg bound to virtually all tissue, eiain-d, 
suggesting that extracellular coaponen^iht function as its ligands To 
explore this possibility, 4-1BB «( essed in Cte cells and found to 
aediate the binding of fibronectin, vlwoWtin, laninin, and collage VI 
but not of collagen I. The binding of extracellular aatrix proteins to 
4-lBB was not mediated by Arg-Giy-Asp (RGl)) or CS-1 aiino acid spquenres. 
Expenaents nth overlapping proteolytic fragments of fibronectin showed 
that A-m interacts with aultiple regions of fibronectin. The interaction 
between extracellular aatrix proteins and 4-11* «as completely blocked by 
the anionic carbohydrate polyaer fucoidan and was partially blocked by the 
anionic carbohydrate P oly B er dextran sulfate and the giycosaainoglycan 
heparin sulfate but was unaffected by desulfated heparin. These results 
suggest that carbohydrates aay play a role in mediating the 
4-lSB-extracellular aatrix protein adhesion. 
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The B cell activation antigen B//BB1 has been shorn to co-stiaulate 
growth of huaan T cells by binding the T ceil aolecuie 0)28. In aie», the 
heat-stable antigen (HSA) has also been shown to act as a co-stiaulator for 
I cell growth. In this study, we have evaluated the contributions of if and 
HSft to the co-stiaulatory activity of antigen-presenting ceils WO. fe^e 
f Tovldes co-stiaulatory activity for aurine *C04* T ceil* in 
anti-llu-induced proliferation. Huaan CTLA4ig, a sdnaeric* .olecule 
coaprmng the extracellular region of CTLA-4 fused to an *i B aunoglobulin* 
C gaaaa fragment, binds to aurine BV. U e, therefore, use huaan l"lLA4Ig and 
the haaster anti-HSA aonoclonal antibody im to analyze the relative 
contributions of BV and HSA to the co-stiaulatory activity of aurine'spleen 
AFL. Our data reveal that both aurine 8/ and HSfl are expressed by dendritic 
cells and by low-density spleen B cells. Either C1LA41g alone or anti-HSA 
a one inhibited *CD4* T ceil proliferation to anti-CB3 by } %%, while 
CTLA41g and anti-HSA together were far aore efficient in inhibiting donai 
expansion of *Cfi4* T cells. These results denonstrate that functionally 
defined co-stiaulation involves at least BV and HSft and suggest that 
signals delivered by B7 and HSA synergize in proaoting T cell growth. 
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antt^ roV"? I Cel1 ! eXP?e65 6 il9and fCT the hMan B «il-associated 
ntigen LD40 which participates in T cell -dependent activation of B 
lyaphocytes. 
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rll ^Tf^ *f? H9and i0T the * ceil -"^"ated antigen CM0, we 
constructed a *chiaeric* *iaaunoglobulin. aolecule where the extracellular 
portion of the CB40 protein replaced the noraal .i^lotaliJ v J ^ 
■egion. Ho binding was detected on resting peripheral blood T cells 
owever, following T cell activation with phorbol ester's and iWcir the 
.chiaeric* protein bound specifically to activated hunan Hell' IS 
precipitated a 35-k!>a protein fro. such cells. Ihe induction of thM Wi 



iigana was oetectaDie on tne ceil sunace auer i n, witn maximal 
expression after S h of stimulation. Ihe 1 cells expressing CD4fe ligand 
-were- -pretfoBiT,ar.tiy «CM«- positive,- -althouijtr- a proportion- of CDs-positive 
cells also expressed the protein. There was no particular correlation with 
CD45 phenotype. Finally, we found that soluble CD40 inhibited Independent 6 
cell proliferation. The results are discussed in the context of cognate 
interactions between B and T cells. 
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Huiaan *ifflBunogiobuiin* production in iaaunodeficient alee: enhancement by 
iaaunosuppression of host and in vitro activation of huaan mononuclear 
cells. 
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The affect of host and donor related factors on successful engraftsent of 
human cells into sice was examined to ainiaize the variability that has 
been observed in successful development of huaan-aouse fcchiaera* for the 
study of huiaan disease and iasune physiology and regulation. Huiaan 
siaaunoglobulin* production in severe combined iaaunodef iciency <tyCii>> aice 
engrafted with huaan peripheral blood aononuclear cells (PtfHC) was 
augaented by iatmnosuppressing recipient aice and activating donor PM:. 
Isaunosuppression of recipient ssice with 3 Gy of gaaaa-irradiation induced 
a i(d-f old increase in huiaan IgG in the sera of engrafted SC1I> ©ice. 
Variation in production of huaan IgG in recipient a ice correlated with 
preinjection phenotype and activation status of injected PfcFil. ilice 
injected with PBHC with a low *C04*/CM ratio (less than 8.3) produced no 
detectable circulating huaan siaaunogiobulin*. yhen the *CD4*/CD& ratio was 
greater than 1.5, huiaan IgG was detected in sera of PSilC-recipient SC1D 
aice. Serua IgG increased lfe-fold following in vitro activation of donor 
PBRC with anti-Cl)3, il-'i and Staphylococcus aureus. Successful engraftaent 
and serua IgG production was evidenced by an increase in the recovery of 
activated huaan IgG* cells in the spleens of sice with maximal IgG 
production. Optimization of functional engraftsent required verification of 
both the host (SCID sice) and the donor cells. 
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Murine leukeaia viruses (HuLVs) induce leukeaias and lyaphoaas in aice. 
tie have used fluorescence-activated cell sorter analysis to determine the 
hematopoietic phenotypes of tuaor cells induced by a nuaher of RuLVs. luaor 
cells induced by ecotropic Holoney, aaphotropic 4ti/0A, and itfAl HuLVs and 
by two *chiaeric* HuLVs, Ho(4fc7($fi) and RodfcAl), were exasined with 
antibodies to 13 lineage-specific cell surface Barkers found on myeloid 
cell, T-cell, and if-cell lineages. The *chiaeric* No(4S7feA) and Ho(lfeAl) 
iluLVs. consisting of Moloney HuLV with the carboxy half of the Poi region 
and nearly all of the Env region of 4fc7ftfi and l&Al, respectively, were 
constructed to exaaine the possible influence of these sequences on tloloney 
RuLV- induced tuaor cell phenotypes- in some instances, these phenotypic 
analyses sere supplemented by Southern blot analysis for lyapnoid 
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heavy-chain, the F-ceii receptor gamm * the f-ceii receptor beta loci. 
The results of our analysis showed that^wJey HuLV, 4&78A, Ho<4&7W» 5 and 
HoUBAl) induced mostly T-cell tumors. Holoney HuLV and Ho (4878ft) induced a 
wide variety of T-cell phenotypes, ranging fros immature to mature 
phenotypes, while 40/tfA induced mostly prothynocyte and double-negative < 
*CD4* - CM-) T-cell tumors. The tu&y^^notypes obtained with ISfll and 
No(iflAl) were each less variable that i obtained with the other RuLUs 
tested, mi uniforsily induced a^tumor consisting of lineage 
marker-negative ceils that lack lymphoid cell-specific DNft rearrangements 
and histologically appear to be early undifferentiated erythroid ceii-like 
precursors. The Ho(Wftl) *chimera* consistently induced an intermediate 
T-celi tumor. The *chimeric* constructions demonstrated that while 4ti7Wi 3* 
pol and env sequences apparently did not influence the observed tumor cell 
phenotypes, the ItfAl half of pol and env had a strong effect on the 
phenotypes induced by HoUMl) that resulted in a phenotypic consistency 
not seen with other viruses. This result implicates lfefti env in an active 
role in the tumorigenic process. 
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Comparison of GR1.5 and *chimeric* rat/raouse GK1.5 anti-*LD4* antibodies 
for prolongation of skin allograft survival and suppression of alioantibody 
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Rashid A; Auchincloss H Jr; Sharon J 

Department of Pathology, Boston University School of Hedicine, m tell*, 
J Immunol ilar 1 *1992«, 148 (5) pl3S2-8, ISSN 0tf22-1767 
Journal Code: 1KB 

Contract/Grant No.: A1239W, Al, N1A1D; HL36377, HL, NHLBi; HLi*64t>, HL, 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

GKL5 is a rat mAh that recognizes the souse *CD4* Ag. it has been shown 
to deplete *CD4* + cells in vivo and to be immunosuppressive. Co evaluate 
the effect of the C region of this antibody in achieving cell depletion, 
*chiaeric* antibodies, each having the rat 6K1.5 V regions and one of the 
four mouse IgG C region isotypes, were compared with the native rat 
antibody. The *chimeric* antibodies and the native antibody were tested for 
their ability to mediate in vitro C-dependent cytotoxicity, in vivo ceil 
depletion, and prolongation of allogeneic skin graft survival and 
suppression of alioantibody production, in vitro C-dependent cytotoxicity 
assays revealed that rat igG2b and the *chiraeric* antibodies containing 
souse IgG2a, souse IgG2b, and mouse igG3 were effective in lysing *l:D4*+ 
lymphocytes whereas mouse igGl was ineffective. In vivo studies of *CD4*+ 
cell depletion showed that souse lgG2a, rat lgG2b, and mouse igG2b were 
effective isotypes, souse IgGl was less effective, and mouse lgG3 did not 
deplete *CD4* + cells. A correlation was found between the ability of an 
isotype to deplete *CD4* + cells in vivo and its ability to prolong the 
survival of skin allografts and to suppress alioantibody production." the 
nondepieting mouse IgG3 was ineffective in these assays. Overall the most 
effective Bouse isotype was lgG2a which was as effective as rat Igffib. 
These results indicate 1) that syngeneic isotypes of nAb can catse cell 
depletion and consequently the prolongation of allograft rejection ant! 
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Propagation of a aouse ayelona cell line Jb58L producing husan *CD4* 
fciaaunoglobulin* Gl. 
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Transfected ctouse ayeloaa cells are of increasing interest for the 
production of a wide variety of solubiiised recombinant ftfusionft proteins. 
A stably transfected J558L nouse ©yeioaa subclone (J5ML-*tM*> secreting 
huisan *GD4*-»iBBunoglobulin* type Gi receptor <*C#4* -H gasiiaa 1) was 
eaployed as a aodel systee for ceil suspension culture and expression of 
chieaeric aoiecules. Cells were grown up to 3-5 x iU(6> cells/ai in 
serus-free and protein-reduced DHI aediua consisting of a sixture of DKtH, 
HaiaFIS and IH0R aedia supplemented with transferrin, insulin, Priaatone RL 
and Pluronic FM. Priaatone RL was the essential growth-proaoting factor in 
protein-free medium. The soluble *CD4*-H gamiaa 1 receptor, the production 
of which was not growth-associated, accumulated in the aediu& to 
concentrations of 40 sicrograas/al with a specific foraation rate of a. 18 
micrograas/18(&) cells/h in conventional cultures. ihe cell density was 
further increased by growing the cells in dialysis tubing or by using a 
perfusion systes with cell retention. Because of the continuous exchange of 
nutrients and aetabolic end-products average concentrations of 35 x Itfte) 
cells/al were achieved. *CD4*-H gaaaa 1 accu&uiated in the dialysis tubing 
up to 1.3 ag/al. After an initial rapid growth period, a ten-told reduction 
in specific nutrient consuaption rates and setabolic end-product formation 
was observed. Chimeric proteins purified by protein G chromatography frora 
conventional and perfusion cultures were indistinguishable when compared by 
SDS-PAG£, limited proteolysis and isoelectric focusing analysis 
(isoelectric point: 8.5-8.6). 
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Intercellular adhesion aolecule-2, a second counter-receptor for 
CD1U/CD18 (leukocyte function-associated antigen-1), provides a 
costiiBulatory signal for 1-celi receptor-initiated activation of human 1 
cells. 
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Activation of 1 cells often requires both activation signals delivered by 
ligation of the TCR and those resulting frora costiauiatory interactions 
between certain i cell surface accessory aoiecules and their respective 
counter-receptors on APO. Cfllla/C918 coaplex on f cells modulate the 
activation of T cells by interacting with its counter-receptors 
intracellular adhesion aolecule (ICAFhl) <Ci)54) and/or iCAR-2 on the 
surface of APC. Ihe costiauiatory ability of ICAR-1 has been demonstrated. 
Using a soluble ICAfl-2 '*Ig# *fusion» protein (receptor globulin, Rg) we 
demonstrate the costiaulatory effect of ICAB-2 during the activation of 
*CD4* + T ceils. When coinaobilized with anti-fCR-1 aAb iCAB-2 Rg induced 
vigorous proliferative response of *CD4* + T ceils, ibis costiaulatory 
effect of ICAH-2 was dependent on its coiaaobilization with aAb directed at 
the CD3/TCR coapiex but not those directed at CD2 or C;D28. Both resting as 
well as Ag-priaed *C04*+ T ceils respo^-H to the costiaulatory effects of 
ICAil-2. The addition of aAh directed IMia or 11)18 aoleculf?? a)aost 

completely inhibited the responses xu JAH-if Kg. T he-? mOts *re 



completely inhibited the responses ^i>?ftfl-^ Rg. These results are 
consistent with the role of C&ila/CDi8 complex as a receptor for ii;Afi-2 
Rediating its costioulatory effects. Stimulation of T cells with 
coiiBBobiliied anti-TCR-1 and ICAM-cf resulted in the induction of iL-2k 
(C025), and anti-Tac (CD25) aAb irfjj^jd this response suggesting the 
contribution of endogenous!/ synthe^ s 7lL-{; during this stimulation. 
These results demonstrate that likenfts hoaoiogue ICrtN-l, ICAft-2 also 
exerts a strong costiaulatory effect during the ICK-initiated activation of 
T cells. The costiiaulatory effects generated by the C0Ila/C018:ICAH-2 
interaction pay be critical during the initiation of T cell activation by 
ICAH-lIow ftPC. 
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*CD4* binding to aajor histocosipatibiiity cosplex class 11 antigens 
induces LFA-i-dependent and -independent hoittotypic adhesion of 6 
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T helper cells recognize processed antigen (Ag) in the context of aajor 
histocompatibility cosplex (MHO class if antigens present on the surface 
of B cells and other Ag-presenting cells. This interaction is mediated 
through the T cell receptor coaplex with associate recognition of class il 
Bolecules by the *CD4* molecule. In this study, the binding of a soluble 
recoabinant *C04*/*I§* heavy chain fcfusion* protein (KCJ>4*-gaMia ,)) or 
aonocional antibody taftb) to class II antigens on hunan B ceils was shown 
to induce rapid and specific hoaotypic adhesion of S cells and rsost 8 
lysphoblastoid cell lines. aAb reactive with «ID4* inhibited *tM*-§a»»a 
3-induced adhesion and a mutant B iysphoblastoid cell line deficient in 
class 11 antigens failed to respond. Induction of honmtypic adhesion was 
dependent on energy aetaboiisis and a functional cytoskeleton, and class fl+ 
pre-B cells did not exhibit adhesion in response to these stiouli, 
suggesting that cross-linking of class II oolecules generated a 
transmembrane signal and did not simply aggregate cells. In addition, KHt: 
class H-induced adhesion was Fc receptor independent, as IS ®Ab of 
different *lg* isotypes reactive with HLfi-D or HLA-i)tt gene products induced 
adhesion. Anti-class II laAb and *Ci)4tt-gamiBa 3 were able to induce adhesion 
at concentrations as low as Ife ng/al and l&fc ng/iai, respectively. 
Suboptiaal stimulation of B cell lines through HLA-D antigens induced 
ho&otypic adhesion that was dependent on the activation of LhA-1 
(CDlla/CDlft), and which could be blocked by specific oAb. However, at 
greater signal strengths, adhesion was not blocked by aAb against the known 
adhesion receptors, suggesting the induction of a novel adhesion pathway. 
Consistent with this, hoaotypic adhesion induced by engageaent of HHC class 
II antigens was observed with LFA-l-deficient B cell lines, and was 
independent of Cl)49d or CD18 expression. Ihus, the direct engagement of B 
cell class II antigens by *CD4* is likely to generate transmembrane signals 
which trigger both Li- A-l -dependent and LhA-l-independent adhesion pathways. 
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constructed coti taiTn% *th e functional , Tearranij etl yene *e pen 1- cod i nip f oy - 

the y region dosains of the antibody H and L chains in place of the first 

domains of the complete structural genes of the I-fc aipha- and beta-chains, 

respectively. Cells transfected with both hybrid penes expressed a stable 
protein product on the cell surface. The *chii»eric* molecule exhibited the 

idiotype of the antibody HT310 as shown by binding to the anti-idiotypic 

E»Ab 20-46. A protein of the anticipated aolecular mass was 

iaeiunoprecipitated with anti-uouse . IgO antiserum. Furthermore, human 

soluble *CD4* did bind to the transfected cell line, demonstrating that the 

*chi»eric* protein possessed the binding capacity of the original rafib. 

Thus, the hybrid molecule retained: i) the properties of a HHC class II 

protein with regard to correct chain assembly and transport to the ceil 

surface; as well as 2) the Ag binding capacity of the antibody genes iwed. 

The generation of hybrid RHC class II molecules with highly specific, 

non-NHC-restricted binding capacities will be useful for studying RHC ciass 

Il-mediated effector functions such as selection of the T cell repertoire 

in thymus of transgenic mice. 
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